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Abstract 
In this study, heat supply to LCZ of a salinity gradient solar pond was evaluated. The dimensions of the rectangular 
solar pond are 45 cm height, 90 cm length and volume of 0.18225 m3. The main aim is to evaluate the heat storage 
capacity of the solar pond and to increase its heat storage capacity by using flat plate collectors for a period of 10 
days. An in-pond heat exchanger covering the bottom wall area of the pond was installed, and its performance was 
compared with the traditional in-pond without heat exchangers. Temperature at the LCZ was observed as 48ºC with 
the bottom heat exchanger and 42.5ºC without exchanger. This indicates an increase in the solar pond efficiency of 
12.94 % .The difference between the amount of heat energy stored is 14.44 kJ. The results demonstrate that efficiency 
of solar pond increases with bottom heat exchanger, when compared to the efficiency of solar pond without bottom 
heat exchanger. 
 
Keywords: Salinity gradient solar pond, Energy storage, solar energy, Heat exchanger. 
 
 
1. INTRODUCTION 
Energy crisis is the major issue in the present modern 
world. To harvest power, every country picked up 
renewable energy as the right choice that would be 
generated again and again. Solar energy is the prolific 
source of renewable energy from the sun. But it is 
intermittent and periodic was its drawback 
(Valderrama et.al, 2016; Yu et.al, 2013). Solar pond 
is the solar thermal system acts as both a collector 
and storage facility for future use. Among several  
 
possible configuration of solar pond, salinity gradient 
solar pong (SGSP) is widely common and efficient. It 
integrates the collection and storage of solar energy 
that can be used irrespective of time and season 
(karakilcik et.al, 2006).The solar pond is an 
integrated system of salinity gradient solar pond and 
flate plate solar collector. The salt gradient solar pond 
consists of three zones. The top layer is the surface 
layer with lease salt and thickness it is v termed as 
the upper convective zone (UCZ). The second zone is 
the middle layer and it is termed as the Non-
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convective zone (NCZ). In this layer, the saturation 
of salt increases by depth and thickness is wider than 
UCZ. At last, the lower layer which is termed as 
lower convective zone (LCZ).  General diagram of 
salt gradient solar pond shown in fig 1.The heat 
obtained from the solar radiation is stored in this 
zone. The heat exchanger is fixed in the lower 
convective zone internally, which extracts the heat 
from the solar pond. To increase the thermal stability 
of solar pond by adding the phase change material 
but it might decrease the thermal efficiency of solar 
pond (Assari et.al, 2015). The weather conditions 
determine the performance of solar pond facility and 
affect its long term storage capacity (A.Alcaraz et.al, 
2018). The experimental and theoretical temperature 
distributions, performance analysis of the inner zones 
and energy analysis were investigated for different 
dimensions solar pond by (Karakilcik et.al 2013).The 
objective of this study is to increase the heat storage 
capacity with solar collector in solar pond. 
 
Figure: 1 General Diagram of Salt Gradient Solar 
Pond 
 
2.  MATERIALS AND 
EXPERIMENTAL SETUP 
The experimental set up of a solar pond integrated 
with solar collector is presented in figure 2. It 
consists of salinity gradient solar pond, flate plate 
solar collector, heat exchanger and pipe network. An 
experimental, a small-scale salinity gradient solar 
pond with rectangular cross section was built in 
Government college of engineering, Salem with a 
height and surface area of 0.45 m and 0.405 m2 
(0.18225 m3 volume). The solar pond was 
constructed from 0.05 m concrete. The inner side of 
the solar pond is painted with black colour for higher 
solar absorptivity. The flate  plate solar collector 
consists of  plain glass of thickness 5mm placed on 
the top of the wooden box of dimension size 0.68m x 
0.59m .The inner bottom side of the flate plate 
collector consists of sheet metal to reflect the solar 
radiation  falling on it. There are three zones are 
being maintained in the mini solar pond, namely 
Lower Convective Zone (LCZ), Non Convective 
Zone (NCZ) and the Upper Convective Zone (UCZ) 
with a height of 0.15 m, 0.20 m and 0.05 m 
respectively. The LCZ is maintained with uniform 
and high density salt, which is close to saturated 
brine. Because the salinity of the water increases, the 
specific heat of water is also increasing and so the 
heat storage capacity and the boiling point increases. 
To prevent the heat loss from the LCZ, the salinity 
increased with the depth in the NCZ. The salt 
gradient decreases from bottom to top which leads to 
no natural convection taking place in this zone. The 
salinity of the UCZ is very less and close to fresh 
water. The LCZ is acting as a storage zone because 
the solar radiation transmits into this zone, the 
temperature is increased. The copper tube heat 
exchanger is placed in the LCZ to utilize the heat for 
preheating the inlet water and another heat exchanger 
is placed in flate plate collector to transfer the heat 
collected in the flate plate collector into water. The 
water is circulated through the copper tube heat 
exchanger. 
 
Figure: 2 Experimental Setup of Solar Pond 
integrated with flat plate solar collector. 
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3. RESULTS AND DISCUSSIONS 
Two different sets of experiments were carried out in 
the solar pond. In this study a rectangle shape of salt 
Gradient solar pond with the area of 0.18225m3and 
thickness of UCZ, NCZ, and LCZ layer were 
considered as 0.15m, 0.20m and 0.05m respectively. 
Figure 3 shows the comparison of average LCZ 
temperature differences of the solar pond with and 
without heat exchanger. The average temperature of 
solar pond with and without heat exchanger at LCZ is 
observed to be 48ºC and 41ºC. It also represents the 
variation of temperature that has been estimated 
based on the days with and without heat exchanger. 
In addition, the results indicate that higher solar 
radiation causes maximum temperature in the solar 
pond. Also, it shows that the heat storage capacity is 
increased in solar pond with the flat plate collector in 
the winter season, where the radiation is decreased. 
Hence from the temperature differences at LCZ the 
increase in the solar pond efficiency was found to be 
12.94 % and 14.44kJ and the heat energy was 
obtained. 
 
Figure: 3 Variation of temperature with radiation 
based on days for solar pond with and without Heat 
exchanger   
4. CONCLUSION 
The performance of heat supply in solar pond is 
investigated experimentally with and without using 
heat exchanger. It includes distribution of 
temperature difference and on the operation of the 
salt gradient solar pond during a period of 10 days. 
The temperature at the LCZ is 48ºC and 42.5ºC with 
and without heat exchanger indicating an increase in 
efficiency of 12.94 %. The difference between the 
amounts of heat energy stored is 14.44kJ. After 
analyzing the above solar pond, it is concluded that 
the solar pond with heat exchanger can store more 
amount of heat energy and overcome the weather 
condition problems. Hence the solar pond with heat 
exchanger is preferred as a better usage for many 
applications. 
5. FUTURE WORK 
The future work focuses on comparative study in the 
effect of heat exchanger in solar pond under summer 
and winter conditions. Further the analysis of the 
effect of mixed medium with heat exchanger in solar 
pond will also be investigated. 
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